A longitudinal study was conducted in four villages in the Medak district of Andhra Pradesh. One-hundred and ninety-seven children up to four years old were selected from low-income households in the study area. Pre-tested, structured interviews were conducted to collect information on child-related, maternal, paternal, and socio-economic factors from the households. Two child-related factors, number of diarrhoeal episodes and calorie adequacy of diet, showed a highly significant effect on a child's current as well as past nutrition status. The results of this study indicate a strong influence of socio-economic status and parental care on the control of infectious diseases and food intake, which are the two major causes for malnutrition among children in developing countries
Introduction
Malnutrition continues to be a problem of considerable magnitude in most of the developing countries of the world. Children age 0 to 3 years are nutritionally the most vulnerable. More than half of the children in India are unable to grow to their full physical and mental potential owing to malnutrition. Nutritionists are increasingly aware that the condition is multifaceted and is not just a problem of food shortage. Realization is growing that malnutrition is a result of more complex big-social and behavioural determinants that affect child feeding and rearing [1] .
In homogeneous poor communities living under fairly uniform socio-economic and environmental conditions, considerable variation is observed in the health and nutrition status of preschool children. At one end of the spectrum, a very small number of children exhibit only minimal growth retardation; at the other end some children suffer from extreme forms of undernutrition such as kwashiorkor and marasmus; and in between are large numbers of children with various degrees of growth retardation.
The factors that underline these differences have not yet been properly elucidated. In a household where socio-economic status is consistently similar over a long period, only one child or some children suffer from the extreme forms of protein-energy malnutrition. The reasons for this are not well understood and established. The present study was an attempt to screen specific factors that are significantly associated with malnutrition in rural preschool children of a similar socio-economic group in Andhra Pradesh, India.
Materials and methods
This was a longitudinal study in four villages in the Medak district of Andhra Pradesh. All low-income families with at least one preschool child were selected from the villages using a suitable socio-economic scale [2] with necessary modifications. The subjects were 197 children of up to four years old from these households.
Tools
Pre-tested, structured interviews were conducted to collect information on child-related, maternal, paternal, and socio-economic and environmental factors from the households. Child-related factors were age, birth order, age of starting weaning food, calorie adequacy of diet, immunization coverage, number of diarrhoeal episodes, number of upper respiratory tract infections, other infections, illness prior to the study period, regularity of baths, type of hospital visited during sickness, and primary care-taker when the mother goes out to work.
Maternal factors were education, occupation, health status during pregnancy, health during the study period, help received from parents, help from family members for household activities, and nutritional awareness. Paternal factors were occupation, education level, health during study period, frequent quarrels with wife, expenditure on luxuries and amusements, time spent with the family after work, and whether the father is loving and affectionate with the child.
The socio-economic factors were type of family, caste, family size, per capita income, land availability, income from land, per capita food expenditure, type of roofing, floor space per person, source of drinking water, and number of children in the family attending school or college.
All the factors predicted to influence nutrition were included in the interview. Data were elicited both by interviewing the mother and through home observations during one year of the study period. These independent variables were suitably coded.
Assessment of dietary intake
Diet surveys were conducted in all the families in two seasons of the year, peak and lean, with regard to food consumption. Information about each preschool child's diet was collected from all families using a 24-hour food weighing method. The percentage calorie adequacy of the child's diet was calculated taking the mean calorie intake in the two seasons of the year and comparing it with the recommended daily allowance prescribed by the Indian Council of Medical Research (ICMR) [3] .
Morbidity
The morbidity of the children was assessed regularly once a week during the study period. The frequency of various infections and other types of illnesses (diarrhoea, cold, cough, fever, scabies, measles, etc.) during each week preceding the day of collection of information, type of treatment given, and dietary modifications adopted owing to illness were determined by questioning the mothers.
Nutrition status assessment using anthropometry
Data on children's growth status was obtained by measuring weight and height. Weight was measured with minimum clothing and no shoes to the nearest 100 g using a beam balance. Length was measured with an infantometer, following the standardized procedure. The correct age of the child was determined on the basis of a calendar of local events. Height and weight were recorded once every two months during the one-year study.
The weight and height measurements were converted into weight-for-age, height-for-age, and weight-for-height percentage of standard for each child using NCHS standards [4] . The children were grouped into different grades of nutrition status by both Gomez's [5] and Waterlow's classifications [6] . The cut-off points for the two classifications were as follows: » Gomez's normal: >=90% of standard weight/age, grade I malnutrition: 89%-75% of standard weight for age, grade II malnutrition: 74%-60% of standard weight for age, grade III malnutrition: <60% of standard weight for age; » Waterlow's weight for height: >=80% = normal, <80% = wasted, height for age: >=90% = normal, <90% = stunted. Children were assigned to a group of normal, grade I, grade II, and grade III malnutrition using Gomez's method, and normal, stunted, wasted, and both stunted and wasted using Waterlow's system.
Data analysis
To identify independent variables that had a significant role in influencing the three dependent variables (weight-for-age, height-for-age, and weight-for-height percentage of standard), stepwise multiple regression analysis was done using SPSS.
Results

Socio-economic status
The villages selected for the study were typical dryland areas. Tables 1-4 summarize the characteristics of the study children and families according to the four groups of factors examined---child-related, maternal, paternal, and socio-economic. Over 95% of the men and women were illiterate and their main occupation was agricultural labour. A man's daily wage was Rs 15 and a woman's was Rs 10. An average of 75% of the income was spent on food. To meet other expenditures such as clothing, medical aid, and house construction and repair, loans were taken from larger farms at a high rate of interest.
Most families lived in one-room houses with poor ventilation, and cooked in the same room where they lived. None of them had toilet facilities. Household possessions were limited to cooking vessels, serving plates, and earthen pots for storing food grain and water. The people rarely moved out of their villages. The health facilities available to them were limited.
The distribution of children at the end of the study period according to age and sex is shown in table 5. Distribution of children at the end of one year according to Gomez's and Waterlow's classifications is presented in tables 6 and 7.
The set of factors that emerged in the final step after eliminating less significant factors in multiple regression analysis (backward elimination method) is shown in tables 8, 9, and 10. Table 11 shows the factors that had significant influence on weight for age, height for age, and weight for height, grouped into four categories of child-related, maternal, paternal, and socio-economic factors. The level of significance for each independent variable is indicated.
Discussion
The results of the study confirm earlier reports that the prevalence of moderate and severe forms of malnutrition is high in children age 13 to 36 months (i.e., preschool age). Regression analysis indicated that numerous factors affect child nutrition with a maximum effect on weight for height and lead to wasting, stunting or underweight. Tables 8 to 11 show that the set of factors that influence weight for age are different from those that affect height for age and weight for height. This was expected, because each of these three anthropometric measures indicates a different type of nutrition status. Weight for age is an indicator of either current or past nutrition, whereas height for age is an indicator of past nutrition. Weight for height is a sensitive indicator of current nutrition status and of the degree of wasting. It is a useful tool specifically when ages are not known or not certain.
Of the four categories of factors studied (child-related, maternal, paternal, and socioeconomic), two child-related factors, number of diarrhoeal episodes and calorie adequacy of diet, showed a highly significant effect on a child's current as well as past nutrition status. These factors in turn are highly correlated with other socio-economic, maternal, and paternal factors. In addition to a child's calorie adequacy and number of diarrhoeal episodes, regularity of bathing the child had a significant effect on both height for age and weight for age, as it is indirect evidence of maternal care and personal hygiene. The number of upper respiratory infections and other infections, and late weaning (24-48 mo), had a negative effect on growth status.
The child's age had a significant negative effect on weight for age and height for age, but a positive effect on weight for height of standard. Although immunization (DPT, polio) given to the child did not have a significant association with chronic nutrition, it emerged as a significant factor for current nutrition status. The mother as primary care-taker of the child compared with sibling care had a significant effect on both height for age and weight for age.
Among the maternal factors, good health during pregnancy had a positive significant effect on weight for age and weight for height, but not on height for age. The other two maternal factors that appeared to have an association with stunting and wasting of children, although not a highly significant one, were help received for household activities and help received from her parents in cash and kind.
Health of the father during the study period, and the time he spends with family members after work, also had a positive and significant effect on the child's weight for age but not on height for age. Father's expenditure on luxuries and amusements had a negative effect on weight for height. This could be because the more he spent on luxuries, the less time and money he will have for the family. Frequent quarrels between parents, and the father not being loving and affectionate toward the children, had a negative effect on height for age and weight for age, although not highly significant. These results strongly indicate the role of the father in influencing a child's nutrition. Among socio-economic factors, income from land can be used as a good indicator of a child's nutrition. It emerged as a single but significant factor that influenced weight for age, height for age, and weight for height. Families who receive higher incomes from land may have fewer constraints in feeding children. Per capita income and per capita food expenditure emerged as important factors, but were not significant. Caste was not a significant factor for current nutrition status, but was highly significant for past nutrition, indicating that stunting was more prevalent in "Backward caste" children than in Harijans.
From close observation and follow-up during the study period, differences in nutrition status of two preschool children brought up under similar conditions can be traced to two basic causes. First, children who were more vulnerable to infections during early infancy (<24 mo), and had higher morbidity, became malnourished. Second, some young children were unable to eat adequate food, perhaps owing to lack of appetite or because they did not care for the foods given. Such children were also highly prone to diarrhoeal diseases and consequently became malnourished. The effects of chronic calorie deficiency and infection appear to be the basic causes of the poor nutrition status of children below three years of age.
Controlling infection in early infancy and providing access to more easily digestible and palatable foods will promote adequate calorie intake. If preschool children at risk of malnutrition can be identified before they reach their second year of life, if effective primary health care is made available, and if an acceptable food is provided for these children, malnutrition can be averted.
As the determinants of nutrition status vary from culture to culture, similar studies conducted in different geographic regions, perhaps including other variables, can identify the critical family and environmental factors that contribute to the growth and development of children. Relevant intervention strategies can be based on these findings and incorporated into continuing developmental programmes aimed at improving these factors.
